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Using tile theory of gasdynaroics and heat transfer 
from a turbulent gas flow to the burning. surface 


of propellant; along a permeable 


expression is derived to predict the burning rate 
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Erosi e burning ;b an important topic dost Ly plated ! /84* 

the design standard of a solid rocket engine. After 30 yeaa'Stdf 
bard work throughout the world, its features are still not .fully 
understood'. Represent at ive theories include the tL~R equation, 
and K. K, Kuo’s cisemicaily; reactive turbulent ^boundary layer theory 
In order to clearly understand the law governing erosive burning? 
the gas flow gear the boundary layer of a burning surface is- 
:g u a n 1 1 1 a t ,J. > I y anaii'ibsh based on existing theory. In addition, 

an 'explicit: the ore t icaf. .formula to -ca 1 cu l#fce the erosi|e f§pfiirig 
r$fc'e is derives? phased oil macroscopic hoalftranstpr f'i| r,. 
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tate, of flow of the combustion 
la Opted procedure is to 
cions: the ■ qua.ta.ons of mass, 
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Based on the double equation turbo le ace model, ecio.at.ions for 
turbulent kinetic energy and turbulent dissipation factor a are 
used to close the i k, t. o ( i **■ l } ™ *>. i • » 
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By choos i.nu the appropriate boundary conditions to solve’ the 
above eejuat ions , it is possible to find a tinnier! cal solution. 
Using the At? 25% FBAA/EPON 7 51 propellant as an example, the 
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are calc [11- Th" calculated turbulent, stress follows 
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under the flow condition . ip.-: r - ?. e-.qy .a - , h-r-. ■ 

the constants are a = 1,9 -9 and b = -55.15, Based, on. the 
d e f i, n 1 1 i on o f a e r o d y n am i c f r i e t i o n d 1 s t a n. c e s 

<i r ‘ m r 4. t K ; , • s U’ii'i , y = JO as tne lower 

equation for y and using the fy, expression in Iterations* 
it was calculated that , ,f - if at f 3* Stpiii , 




; : i low density i: "hr rurf ive r increased on Is is- t "'a- 
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on heat transfer. heat transfer theory, 

i t 1 s also p o s s i b 1 e to express ».#, as follows : t, *» £*|( — jg ) ( 

Based oe the principle of conservation of energy, we get 

• rj-KTf I . Here, the proportional:!. ty constant C 
is aquxvalen ’o tii.f . 
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When r H r (i.e., r; « 0) » based on ecmation ( 3-3-) , / S 6 

o e 

the following condition shoiild be satisfied.; 

f • (**f* "• •* Thus, tli e ei o s i o n bou n|i a r y go n d 1 1 i © n 

can be obtained; ln order to facilitate design 

calculation, implicit function in equation (3-31 is made 
explicit, i ,e. , 

t f, — (^f s f(^Mdi <h (t 1 I - V I + * tBffA i ■■■■ {#*•)(# (pm f *}j j (5-4) 
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iases", London Edward Arnold, Ltd, 



